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234. Proposed by G. B. M. ZI3RR, A. M., Ph. D-, Parsons, W. Va. 

Find the first negative pedal of an ellipse semi-axes a, b, referred to 
origin as center, and show that its entire area is -g- |_- — ., +ab I. 

Solution by the PROPOSER. 

rcos(0— <t>) =p= , (■,_ 2 — 2T\» i s * ne equation of a straight line per- 
pendicular to the radius vector at its extremity. The envelope of this line 
is the first negative pedal. Differentiating we get 

• t a j.\ /it s ia\ i e 5 cos(0— <£)sin£cos<£ n 
sin(*-*)T/(l- e W*)+ |/ V (1 _; 8cos ^ ) -0- 

i* a\ b ■ i* a\ 1 /[r 8 (l-e 8 cos 8 ^)-6 !! ] 

M(M)iS r7FiW?) ' m(Mia Vd-^COS^) * 

These values from the equation of tho line substituted in the derived equa- 
tion gives us 

6 8 e 2 6 8 (l-e 2 )cos 8 ^ 



(l-e 8 cos 2 <M 2 (l-e 2 cos 8 <*) 8 

as the pedal sought. 

a _o im f 4 " l~ *! 6 8 (a 2 -6 2 )cos 8 "I, 

..a -m o j o L(a 8 sin 2 <«+6 8 cos 8 <«) 2 (a 2 sin 8 *+& 2 cos 8 *) 3 _T ' 

J (a 2 sin 8 *+& 2 cos 2 *) 2 4a 8 6 8 ' 

Differentiating this with respect to 6 we get 

f»- cos 8 <H<fr ^(3a 2 +6 2 ) 

J (a 2 sin 2 *+& 2 cosH) 8 16a 3 6 5 ' 

, A ^a(a 8 + 6 2 ) _ ^(a 8 -62(3a-+6 8 ) = ^ (a4+6a862+64) 
2o 8ao 8ao 



-iPW+*1 



Also solved by J. Scheff er. 



